Synthesis of (±)-spongiolactone enabling discovery of a more potent derivative.
An eleven-step synthesis of (±)-spongiolactone from 1,3-cyclohexanedione is reported that relies on a diastereoselective, nucleophile-catalyzed aldol lactonization (NCAL) process with an advanced ketoacid intermediate that installed the anticipated β-lactone pharmacophore of the natural product. In addition, a stereoselective cyclohexenyl zinc addition to a substituted cyclohexanone simultaneously installed two fully substituted vicinal stereocenters. The reported synthesis enabled preliminary structure-activity studies that revealed a regio- and stereoisomeric derivative of spongiolactone with greater antiproliferative activity towards a leukemia (K562) cell line. Furthermore, unusual antiproliferative selectivity of these spongiolactone derivatives toward the K562 cell line was observed with no inhibition of the breast, liver, and lung cancer cell lines tested.